In the absence of reliable data on the burden of hepatitis E virus (HEV) in high 26 endemic countries, we established a hospital-based acute jaundice surveillance program in 27 six tertiary hospitals in Bangladesh to estimate the burden of HEV infection among 28 hospitalized acute jaundice patients aged ≥14 years, identify seasonal and geographic 29 patterns in the prevalence of hepatitis E, and examine factors associated with death. 30 We collected blood specimens from enrolled acute jaundice patients, defined as new onset 31 of either yellow eyes or skin during the past three months of hospital admission, and tested 32 for immunoglobulin M (IgM) antibodies against HEV, HBV and HAV. The enrolled patients 33 were followed up three months after hospital discharge to assess their survival status; 34 pregnant women were followed up three months after their delivery to assess pregnancy 35 outcomes. 36 From December'2014 to September'2017, 1925 patients with acute jaundice were 37 enrolled; 661 (34%) had acute hepatitis E, 48 (8%) had hepatitis A, and 293 (15%) had acute 38 hepatitis B infection. Case fatality among hepatitis E patients was 5% (28/589). Most of the 39 hepatitis E cases were males (74%; 486/661), but case fatality was higher among females-40 12% (8/68) among pregnant and 8% (7/91) among non-pregnant women. Half of the 41 patients who died with acute hepatitis E had co-infection with HAV or HBV. Of the 62 HEV 42 infected mothers who were alive until the delivery, 9 (15%) had miscarriage/stillbirth, and of 43 those children who were born alive, 19% (10/53) died, all within one week of birth. 44 This study confirms that hepatitis E is the leading cause of acute jaundice, leads to 45 hospitalizations in all regions in Bangladesh, occurs throughout the year, and is associated 46 with considerable morbidity and mortality. Effective control measures should be taken to 3 47 reduce the risk of HEV infections including improvements in water quality, sanitation and 48 hygiene practices and the introduction of HEV vaccine to high-risk groups. 4 49 Author summary 50 In the absence of reliable surveillance data on the burden of hepatitis E in endemic 51 countries, we conducted a hospital-based acute jaundice surveillance study over a two and a 52 half year period in six tertiary hospitals in Bangladesh. The study confirms that HEV 53 infections occur throughout the year, and is a major (34%) cause of acute jaundice in tertiary 54 hospitals in Bangladesh. Three-quarters of the acute hepatitis E cases were male, and HEV 55 infection was higher among patients residing in urban areas than patients in rural areas (41% 56 vs 32%). The overall case fatality rate of acute HEV infections in hospitals was 5%, but was 57 higher among pregnant women (12%). Hepatitis E patients who died were more likely to 58 have co-infection with HAV or HBV than the HEV infected patients who did not die. Fifteen 59 percent of HEV infected mothers had miscarriage/stillbirth. Of the children who were born 60 alive, 19% died, all within one week of birth. Considering the high burden of hepatitis E 61 among hospitalized acute jaundice patients, Bangladesh could take control measures to 62 reduce this risk including improvements in water quality, sanitation and hygiene practices 63 and the introduction of hepatitis E vaccine in high-risk areas. 5 64 Introduction 65 Hepatitis E virus (HEV) infection causes inflammation of the liver and is an important 66 cause of acute jaundice, especially in resource-poor countries, where fecal contamination of 67 drinking water is common [1-3]. HEV genotypes 1 and 2 are predominantly spread by the 68 fecal-oral route [4]. By contrast, HEV infection in high-income countries occasionally occurs 69 as a result of zoonosis of genotypes 3 and 4, being transmitted via exposure to wild animals, 70 and consumption of undercooked pork or game meat [5, 6]. HEV genotypes 1 and 2 in high-71 income countries are generally limited to travellers to hepatitis E endemic countries [7, 8]. 72 HEV can cause sporadic cases and small outbreaks [9], but is often responsible for epidemics 73 in Asia and many parts of Africa [1, 10-12]. The most common clinical feature of 74 symptomatic HEV infection is jaundice; it is symptomatically indistinguishable from other 75 causes of acute viral hepatitis [13]. Symptomatic illness due to HEV infection is infrequent in 76 children [14, 15]; the infection primarily affects young adults, and is generally mild and self-77 limiting [2, 16, 17]. However, the case fatality among HEV-infected pregnant women has 78 been reported to be as high as 6-30% [2, 18-22]. Miscarriages, stillbirths and neonatal deaths 79 are frequently observed among HEV-infected pregnant women [20, 23-25]. 80 The World Health Organization (WHO) identified viral hepatitis as a global health 81 problem and set a goal to eliminate viral hepatitis by 2030 [26]. Even though an effective 82 low-cost hepatitis E vaccine is available [27, 28], the vaccine is not recommended for general 83 use in endemic countries, largely because the burden of disease is not quantified and so it is 84 unclear if use of the vaccine is appropriate and cost effective [29]. Hepatitis E disease 85 surveillance data are limited to a few high-income countries [30, 31]; most of the data from 86 endemic countries are limited to disease outbreak and case series reports. 6 87 While hospital-based surveillance represents only the burden of severe HEV disease, it can 88 provide valuable insights, especially regarding the contribution to mortality among severe 89 acute jaundice patients. Patients with acute jaundice commonly present to hospitals in many 90 resource-poor hepatitis E endemic countries, including Bangladesh [32-34]. However, there 91 are few studies in hepatitis E endemic countries that systematically enrolled patients with 92 acute jaundice to estimate the burden of acute HEV infection in hospital settings, especially 93 the case fatality rate and delivery outcomes of pregnant women [35, 36]. Previous hospital-94 based studies in Bangladesh suggest that most of the cases of acute jaundice (22-64%) were 95 due to HEV infection, however, those studies were limited to a single study site or a short 96 study period which may not be a representative estimate of the burden of hepatitis E among 97 all hospitalized acute jaundice patients in Bangladesh [34, 37, 38]. 98
141 surveillance physicians also collected a 5 ml blood specimen for laboratory testing.
142 Sample processing and laboratory testing 143 On the same day of sample collection, the field assistants centrifuged the blood 144 specimen and prepared three aliquots of sera. One aliquot containing about 400µl of serum 145 was sent to the hospital laboratory the same day of sample collection to test for bilirubin 146 and glutamic-pyruvic transaminase to assess liver function. Two aliquots of serum were 147 stored at the surveillance hospitals in a liquid nitrogen dry shipper and transported to the 148 laboratory of IEDCR in Dhaka every two weeks. The samples were kept in a freezer at IEDCR 149 at -80°C until they were tested. 168 Serum samples were tested for HEV RNA using a quantitative real-time reverse transcriptase 169 polymerase chain reaction (PCR) assay, capable of detecting HEV genotypes 1-3 with a limit 170 of detection of 25 IU/ml, targeting a 69-bp fragment of open reading frame (ORF) 3 of HEV 171 genome [41] . For quality assurance, the samples that were sent to CDC were also retested 172 for anti-HEV IgM using the same ELISA kit as was used at the laboratory in Bangladesh.
173 Patient follow-up 174 All enrolled patients were followed up during their hospitalization by the surveillance 176 pregnant patients. If the pregnancy ended during hospitalization and the outcome was a live 177 birth, the surveillance physician examined the newborn to collect clinical information and 178 note any signs or symptoms of jaundice. All enrolled patients and the newborns were 179 followed up 3 months post hospital discharge to ascertain their vital status. If a pregnant 180 woman with jaundice was released from the hospital before the end of her pregnancy, the 181 field assistants followed up with her by phone one week after the expected date of delivery 182 and three months after the date of delivery to check on the health of the mother and the 183 newborn (S1 Table) . For patients who did not have a phone, the field assistants visited their 184 home to follow-up. Follow up three months post hospital discharge was not possible for the 233 Among the patients with acute jaundice, those who were male, aged between 20 to 39 14 235 takas (US$188) were more likely to have acute HEV infection (p<0.001). Acute HEV infection 236 was higher among the pregnant women with acute jaundice than the non-pregnant women 237 with acute jaundice (39% vs. 24%, p<0.001). The higher rate of acute HEV infection among 238 educated and higher income group patients with acute jaundice in the study hospitals was 239 consistent in the analysis by rural-urban area of residence (S2 Table) .
240 Patients who were admitted to hospital between one and two weeks of onset of 248 illness had the highest anti-HEV IgM positivity (42%; Fig 2) . The proportion who were anti-249 HEV IgM positive declined with time after two weeks of onset of illness (χ2 for trend: 21.3; p 250 <0.001). Patients admitted to hospital with acute HEV infection were detected every month 251 but no specific seasonal pattern was observed during the surveillance period (Fig 3) .
252 However, the number of hepatitis E cases generally increased over time. (Table 2) 272 
341
Hepatitis E patients were more likely to be more educated, reside in urban areas and 342 from a high-income group than HEV negative acute jaundice patients. Higher HEV infection 343 rates among educated and high-income group patients might be associated with higher 344 exposure to contaminated drinking water due to their greater involvement in jobs outside 345 the home as reported in previous studies [12, 46] . An alternative explanation might be that 346 children in low socio-economic groups are exposed to pathogens frequently at a young age 347 and so develop robust immunity that protects them from clinically severe illness later in life 348 [47] . This pattern of higher risk of illness among wealthier adolescents and young adults has Table. Enrolled patients and the newborns were followed up post hospital discharge to 403 ascertain their vital status. 404 S1 Fig. Number of patients diagnosed with acute jaundice, provided a blood specimen and 405 followed up post hospital discharge in the six tertiary hospitals in Bangladesh.
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